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Heterotopic ossification in pedicled intercostal
muscle flaps causing clinical problems
To the Editor:
I read with great interest the article of Prommegger and
Salzer titled “Heterotopic Ossification in Pedicled Intercos-
tal Muscle Flaps Causing Clinical Problems” (J Thorac
Cardiovasc Surg 1998;115:466-7). I sincerely appreciate their
kind reference to my laboratory research in this area.1 As the
authors indicated, the pedicled intercostal muscle flap is a
useful adjunctive measure in a variety of thoracic surgical
procedures, having been used as early as 1936 by Shenstone.3
Besides its application in sleeve resections of the tracheo-
bronchial tree, the pedicled intercostal flap is invaluable in
the management of esophageal perforations to buttress the
suture line or as an onlay patch to close the esophageal
defect when the tissues are too friable to hold sutures. In
these instances, I have cautioned that the pedicled flap
should not be wrapped circumferentially about the esopha-
gus to avoid napkin ring restriction.3
To avoid the complication that the authors noted in
three of their 22 patients, I would suggest that the
pedicled flap be applied loosely and that a 20% silver
nitrate solution be applied to the periosteum with a cotton
applicator swab, as reported by Bryant.4 Loose circumfer-
ential application of the flap would tend to avoid the
constriction that occurs when the muscle atrophies. As the
authors indicate, the periosteum affords a tough fibrous
matrix to the pedicle, and removing the periosteum would
endanger the vascularity of the flap. The intraoperative
use of silver nitrate is certainly simpler than the other
methods that the authors propose to inhibit osteogenesis.
Laboratory study of the periosteal bed of resected ribs in
experimental animals with and without the application of
silver nitrate might clarify the usefulness of this agent.
Stanley C. Fell, MD
Department of Cardiothoracic Surgery
Montefiore Medical Center
111 East 210 St.
Bronx, NY 10467
R E F E R E N C E S
1. Fell SC, Mollenkopt FP, Montefusco CM, Mitsudo S, Kam-
holz S, Goldsmith J, et al. Revascularization of ischemic
bronchial anastomoses by an intercostal pedicle flap. J Thorac
Cardiovasc Surg 1985;90:172-8.
2. Shenstone NS. The use of intercostal muscle in the closure of
bronchial fistulae. Ann Surg 1936;104:560.
3. Fell SC. Esophageal perforation. In: Pearson FG, editor. Esoph-
ageal surgery. New York: Churchill Livingstone; 1995. p. 509.
4. Bryant L. Experimental evaluation of intercostal pedicle grafts in
esophageal repair. J Thorac Cardiovasc Surg 1965;50:626-33.
12/8/90505
Evaluation of resting coronary blood flow and
coronary flow reserve in infants after cardiac
operations
To the Editor:
In a recent issue of the Journal, Donnelly and coauthors
presented an elegant clinical study on the evaluation of
resting coronary blood flow and coronary flow reserve in
infants after cardiac surgery by means of positron emis-
sion tomography with nitrogen 13–labeled ammonia.1 The
information provided by this work is a significant technical
achievement, particularly in a field, neonatal cardiac
surgery, in which meaningful methods for measuring
myocardial function are not yet available.
Donnelly and coauthors underlined the limited infor-
mation available on “myocardial perfusion in the infant
heart,” and they pointed out that the “degree to which
neonates can increase myocardial blood flow with max-
imal coronary dilatation is unknown.”1 They state:
“there are no published reports quantifying coronary
flow or coronary flow reserve in human infants.”1 If that
statement is accepted as valid, their study will be a
reference for any other clinical investigation in this
field.
Observations recorded on the isolated blood-perfused
neonatal piglet heart can be interesting.2 Baseline coro-
nary blood flow is 91.9 6 15.8 ml/m/100 gm as demon-
strated by direct measurement in an isolated blood-
perfused model of the neonatal (1- to 5-day-old) piglet
heart. So that the reserve of neonatal myocardial perfu-
sion could be evaluated, 1 hour of hypoxia has been
applied at three different degrees: mild (oxygen tension 42
mm Hg, oxygen saturation 82%), moderate (oxygen ten-
sion 27 mm Hg, oxygen saturation 59%), and severe
(oxygen tension 20 mm Hg, oxygen saturation 36%). The
following variations from baseline value have been re-
corded after 1 hour of hypoxia: 231% 6 66% after mild
hypoxia, 334% 6 40% after moderate hypoxia, and 560%
6 96% after severe hypoxia. These data showed a sub-
stantial increase in the coronary blood flow after 1 hour of
hypoxia, with a significant (p , 0.05) difference from the
baseline value in the group with severe hypoxia. Therefore
the coronary flow reserve should be considered as a
potential entity, at least in this model of the isolated
blood-perfused neonatal piglet heart.
Interestingly, in the same experimental study, after 1
hour of reoxygenation (oxygen tension 400 mm Hg,
oxygen saturation 100%), all values of coronary blood
flow returned to the baseline, except in the group with
severe hypoxia, in which the coronary blood flow re-
mained 224% 6 42% of the baseline after 1 hour of full
reoxygenation.
These observations prompted my colleagues and me to
further investigate the problem of reoxygenation.3, 4 On
the basis of these experimental observations, it would be
interesting to use the clinical model of Donnelly and
coauthors to study the resting coronary blood flow and
coronary flow reserve in infants, bearing in mind (1) the
potential differences between acyanotic and cyanotic in-
fants, in particular with regard to the coronary reserve,
and (2) the potential differences between the two groups,
in particular with regard to the variations between preop-
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